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[S¥A|f|] 



1. fi^AH- SA||A](£S)_1 
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S^JL Afl^X) ^aX)^ jL-g-^bfcff-S- 2:^*H dt^SR- 

C : 0 . 003-0 . 005% , Mn:0.03~0.2%, S : 0 . 003-0 . 025% , Al :0. 01-0.1%, N:0. 005-0. 02%, P:0. 03-0.06%, 
Cu: 0.005-0. 2%, <#7] Mn, Cu, S7> r^<q S# Mn+Cu^0.3, 0.5*(Mn+Cu)/S:2-20« ^^-Jl, 

M-^^l Fe ^ 7M *7>3^ ^#5. a-^^M, ^5-a7]7> 0.2^1^ ^l^^^l^ 

£ 1 

d^Jf^sh 2^>7}^^, dh^o]^ xl^, (Mn,Cu)S 
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7}^°1 JITJ-je zl ;*)ls«J-^{BAKE-HARDENING COLD ROLLED 

STEEL SHEET HAVING EXCELLENT WORKABILITY AND HIGH STRENGTH, PROCESS FOR PRODUCING THE SAME 
} 



<4> 
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db^SHS ^^^ofl^ ^-^HSl Al-Killed^ IF#( Interstitial Free Steel )°1 

-§r ^iL^-^l ^^e)^ 10~20Mpa ^£^1 ^Jf^S^-fc 7>^lcf. ^i^-*fl£| ^-f 

IF#^ ^-foflfe- Ti, Nb* ^7}is}<^ #^«*f] Jl-g-^ ^# ^r^i^l 

^^-§r ^=^1?1 ##£.3., o] i F y£6\] ^jL^j^ip^ Jfo^ o] ^w.^^-^ IF#o-)rf. ^ 
Jf^S]-^ IF#^ Ti iE^r Nb^ ^7>^2)- ^7HM: ^H^oc] ^ tg-^j. oj=^ ^# ^ofl 

^--8-^}7l $|*JH^- ^7>E]^ <£ 6}u)^ ( ^7>£|^ Ti SE^r Nb^l <£^r Ti, 

Nb4 wV-g-^l-^ ^#1-^: ^^Hr %, nfl-f ^ ^-^H^i XI *|j o^ja S o> 

3331 ^^-217} <^3j-fH, ^Abwl-g-s. ^o] c^o] bjcj. 



^ ^-tg^. Ti , Nb# ^7>^1 ^A^i ^##^1 £|tr S-g-H^^o) ^o]s, ±.^7§$m 

■ 
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^ aj-i-] 



<9> 41-71 -e.^ ^§>7l ^^^-ar, ^%S. C: 0.003-0. 005%, 

Mn:0.03~0.2%, S : 0 . 003-0 . 025% , Al :0.01-0. 1%, N:0. 005-0. 02%, P:0.03~0.06%,Cu:0.005~0.2%, 
-$7) Mn, Cu, S7> 4^ ^ Mn+Cu<0.3, 0.5*(Mn+Cu)/S:2-20# JL , 1^*1 Fe ^ 7l 

^ l:7>3i)t!: S^^M, ^3.7] 7> 0.2^^1 f>}3, o^o^c}-. 



<io> ^ofl^ MnS, CuS, (Mn.Cu)S^l *§31# 3k<L*\ , o)^- 

3.2X10 6 7fl o]^-olrf. ^-71 0.5*(Mn+Cu)/S:2-7^ S^HH^r ^##^Tr 3.5X10 8 7fl ol^-o_s. 



<n> je^, ^<^^ C : 0 . 003-0 . 005% , Mil : 0.03-0. 2%, 

S: 0.003-0. 025%, Al :0.01-0. 1%, N:0. 005-0. 02%, P:0. 03-0.06%, Cu:0.005~0.2%, <#7) Mn, Cu, S 



7> 4^ M Mn+Cu^0.3, 0.5*(Mn+Cu)/S:2-20» ^^Jl, Fe ^ 7^ #71-3]*!- 



S. «H ^.Zt^r^lJl 300°C/min<^Hl-^ ^^}J1 700°C°l^)-£] ^#1*!: t}-^, 

50~90%£] ^"irS. VS^T ^SKu, 500-900°C ^£ ^^r^^ ^ JE^H 



<12> o]^, ^ o. ^ w _ 
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^^MSH^ T^if ^ Afl ^ A>^^- ^T^t}. El-^-§-^ ^^^O.^ ^H^A^ 
^##^T ^^3] ^7 0 T- S7 1- 3.711 ^7>§>^C-]1 , o] 

fe- MnS, CuS, (Mn,Cu)S^l ^#lr 0 l dt^f ^s^-^^f- ^o]wj-^ *l^oll <^^- T^tf^ 



3E loll t4e^ w>p^ ^o], ji^^ j77 0 V£ v^^ofl^ MnS, CuS, (Mn,Cu)S^ 
°1 *Hl^-7ll ^-StK^ ^Hifl^ JL-g-i-hi^ol #c>|=^r-ll ; Bf^^ol 
0.003-0.005%^ ^-Mfe- ^^sH 1 ^* ^Tll ^t)-. o]$°- v}^}?)) ^-i^ A^^-so] ^ 

^^S* 3.711 ^H^|7l^r ^.^S ^r^cl-. ^1* $1*fHTr f-^ol 0 . 003-0 . 005%S 

S^5l^o> MnS( CuS) (Mii,Cu)S^ ^##^1 ^^"37l7> 0.2/m°}-5}7} € ^ ^^AS 



ol^f ^ Afls.^- AHiHl ^-^M MnS; CuS, (Mn,Cu)S# *H1 -sl-Tll ^aAl^l^ i#<£e>\) 
t%-5}cx\ <£^i5}7l} Sl&rf. zl (1) Mn^ ^ 0.03-0.2%, S^| ^ 0.003-0.025%, Cu^l ^S" 

0. 005-0. 2%S ^a] Aj- 7 | Mn> Cllj S c>| s ^ Mn+Cu<0.3, 

0. 5* (Mn+Cu)/S: 2-20,1: t?>^1-^^- ^^]-^ ( ( 2 ) o}^. -g-Ti] o] ^ 

^^S-l- 300°C/minol^o.S ^ MnS, CuS, (Mn,Cu)S^| ^##^1 ^37"|7> 0.2^1 
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^, £ 2(a)fe- 0.0035%C-0.13%Mn-0.04%P-0.015%S-0.05%Al-0.0083%N-0.05%Cu < ?I Tj-.o^ 
0.5*(Mn+Cu)/S:6^1 ^^>«y-9i^ ^zj-^^ofl tc)-e. <&J##£| 3.71* SA>tb ^.efl^l 

t}. £ 2(a)£] ^L5flH€- iL 1 ^, 0.5*(Mn+Cu)/S<20* tfltsfl i^z^S* 

^ MnS, CuS, (Mn.Cu)S^ ^*#o] ^3.7] 7} 0.2(m°)^ «r SH1 1* 4 1 9X^. 



^r^^l 4^ C: 0.003-0. 005%, Mn:0.03~0.2%, S: 0.003-0. 025%, P:0.03~0.06%, 

Al:0. 01-0.1%, Cu : 0 . 005-0 . 2%^ ^TlH N^l Ht*&~£ 0.005-0.02%^) JH^dLS. ^7>*J-^, 
71 Mn, Cu, S7> S7i Mn+Cu<0.3, 0.5*(Mn+Cu)/S:2-20* ^^^>J1 ^^3.7]7> 

# 

£r d^H*?H3 X|^(r m )7l- 1.8<*1 -SMjL, ^xfl^^^l^(Ar)7> 0.4^1 



M- d >7>, ^7>#^ MnS, CuS, (Mn,Cu)S^ ^##<^1 ^ri^H Mn4 Cu^l 
MnS^ CuS^l ^-=-^##o] ^o>^^s. tj]^)^ ^##o] ^-^§>t]1 ^-SL^M ^^M^xj 
^7} fifl^^i ^^o]tij-^x]^ ^r^>^ 7>^ol 3.711 7fl^5}Tr ^ -ir SH1*>5^. a, 
0.5*(Mn+Cu)/S^ wl7> 2-7^ ^ <H ^ , (Mn,Cu)S^ MnS^ CuS^l *=H^#« 
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<20> vg^yj-^] 

<21> fh^(C)^ 0 . 003-0 . 005%7> B>^^4. 

<22> fe(C)^ 0.003%ol^ 3-f«flfe ^^sj-^o] o.005%^4^1 



<23> lteKMn)£l IJ-^ 0.03-0.2%7> w^^tf . 

<24> 7o >- MnSS ^t^H ,2-g- %<H] ^t#|^(Hot shortness)^ ^] 

MnS7> o] ^°H^ ^7} ^#S)<>| JE^i^e)^^ 

-g-^flS-H ^Alflrf^- ^^Ji)-^ 7]2:*H 0.03-0. 2%S §Rr 

w>^-3]^>cf. 0 . 03%*1 ^ ^g-fofl^ jr-g- -g-Bfls ^^Fb %*\ -g-^ol ^7] Ttfl 

■Sr°fl 3<1#H 0 1 t Xl^, IMfM 0.2% 2:4^ ^-f^fe f-^i m-°> 



<25> %(S)^ 0 . 003-0 . 025%7> w>eJ-^]-t|-. 
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<26> %(S)^ 0.003%^^ <*flfe MnS, CuS, (Mn,Cu)S ^ ^ <^}^\^ 

3.7)7} BflJjL StflSfl*] db.^^ ^ O] ^1 grt)-. Q.025% M^l 



^L-g-€ ^ ^ 3.711 #6>*H, ^l^^l -f^ 7} $X7) 



<27> ^■f-T'lwCAl)^ 0.01-0. 1%7> w>f-2j^r>rf. 

<28> tf^lF^ ^7>^ ^^S^i 7j-^ ^#^>o^ 7j-^-J L 2)-^ <^fl 



<29> ^db(N)^ 0 . 005-0 . 02%7> t^^t}. 

<so> A1N^#^1 ^ ^sfl 0.005%^1^ ^-sH, zl %7\*&o] 0. 

sW^i A ^^°1 ^1*F^JE.S 0 . 005-0 . 02%7> u>^-a| ^t)- . 



<3i> ^l(P)^ 0.03-0. 06% °)is}7} v}T££\^t\-. 

<32> o)o] f-^ol 0 . 03%^] t?H ^ ^ 7j-s# ^7l7> 0.06%^s\-^ ^-f<^ 

^ 0 . 03-0 . 06%^ S. ^ 



<33> ^( Cu )cq -g-^o. o. 005-0. 2%7> w}3J-a]-i5|-tf. 
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<34> Cu <% s <q zlsIji ^cHH ^^£7> 3^*1^ 



1=3 ^ 



^5] ^cHH T^tf^ <£^-*\) 7)3L-&}<*\ 0.005~0.2% ^7>^. ^ <2] 

0 . 005?H °> *H]^-7fl ^ ^31 0.2%S,^}^. Stfl^l-Tfl ^#^}<*1 



<35> Aj-7] Mn^ Cu^l ^ 0.3%^]-5T>7l- w>^-z]^cf. Mn4 Cu^l 0.3?H^1 s]^ 



<36> ^-7] Mn, Cu^- S^l f^t>l^ 0.5*(Mn+Cu)/S:2~201- ^^V^ 33 °1 h>^-^}^>c]-. 

<37> Mn, Cu^- ^t^H MnS, CuS, (Mn,Cu)SS ^#3^], o]^\^- Mn, Cu^ S 

^ ^7HH1 tt^ ^^Bfl 7 > ^Jf^s}-^, 2 *>7>^#^, ^tflcl^ 

^1^1^. <£^} Mn, Cu^ S^| ^7>Wl(0.5*(Mn+Cu)/S(^7]^, 

Mn, Cu, ^%)7\ 2°]^°] ^°]°\ -B-JL^lr ^##^1 <£<H*H, 203=.^$\ ^-f^fe 

0.5*(Mn+Cu)/S^ wl7> 2-20^ ^3.7)^ Q.2im^\S. ^M-*]^], 

0.5*(Mn+Cu)/S^l w l7> 7# 7l^AS ^##^| ^S=^ ^-<£*1 ^S^^-. 



0.5*(Mn+Cu)/S^ 7} 7°1 ^Hl *|^- (Mn, Cu)S^ ^ *fl^- MnS, CuS^l & 



^^Ml ^o] ^-S^T-^ 0.5*(Mn+Cu)/S^l «17> 7iL^]- 3.7] 
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^^}5L tttfrX. = ^ (MN, Cu)S^ 4^## c 'l ^°}*)7] 



<38> ^. Tg^o} 7J-^£-t]HH j^rf yf^^l^ A15 i). N d) ^7>Hl(0.52*Al/N)» 1-55. ?>}±r 

A 14 N^l ^7>wl(0.52*Al/N)7l- lPl^^fe jI^H ^ ^]Jl7> ^ , 5 



^3 ^##^1 ^^-371^ 0 . 2^m°l ^7} ia>^-2]^. 

^T^^l ^-^^l MnS, CuS, (Mn, Cu)S4##^l 3.7l7> ^^s)-^ , 2*>7> 

^ °1 *<KI 4 ^ , ^xflo]ig-^^|^b)) ^^o S ^l^l, o]s. ^^O] 

3.71 7> 0.2^ ^^Mlfe ^1 ^M^sHHg , , 2^>7>^^^, ^ 0} ^ *\ + _ ^iflol^ 

4^7> &t)-. 



H-°>7>, ^- ^r^^l ^3H*1 0.2jmH§}o} ^-S^7> 4.5X10 6 7fl tcfl ^ 

^xl^^ ^-o]^ ^^-^r ^-4- JEth ^^T^H^ 0.5*(Mn+Cu)/S4 «l7> 2~7<H 
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^ H*}: 2004/11/24 



0.2^1^ £-£*r7> 2.2X10 8 7fl 37 fl 7}^^r 3.7]] 7fl^ 



<42> 



<43> 



MnS, CuS, (Mn,Cu)S^##^l ^^r3.7]7} 0.2pm ^^-H-If- ^^o] o^cf. ^TlQ 



<44> 



<45> 



^6\]X]^ ^7]^ Tjr^-jr T-fl 7> <1 <i7><y-<£^t}. ^7><l^r^ 

1100°C<>]^1 W}HJ-Z]i5>t}. ^ 7}^S.7\ 1100 °C *| T&cq 7§0-6\}?^ ^ 7>^^£7> <£4^S* 

Stfl-li; CuS7> ^r^^l ^ ^-Bfls ^o}&<>) t^^^^lS Stfltb 



<46> 



^-sl ^-^£71- Ar 3 ^Bfl^r^ s§s§°-S. 7>^o] 7^>^ J£*h>}iJ| s}- 
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<47> 



300°C/min°l^-A5. S}^ T^e^o^t}. ^- xcj- 



e-> 2<0.5*(Mn+Cu)/S<205. ^el-jE ^^£7l- SOO^C/min^l^l^ ^3.7171- 0.2 

2L3±n ^. ^^£7> ir^^s. ^ ^##oi n] *\) sii *i 

7l uH^ltf. 0.5*(Mn+Cu)/S7> 203±s)-£\ ^-f°fl^ *(| 7> ^ ^<*I| *1 n]-g-§fl^ StfliQ- 

£ 2b, 0.0035%C-0.18%Mn-0.043%P-0.006%S-0.05%Al-0.0092%N-0.1%Cu). S. 2^) n^Et iL^ , 



i4, ^zH^£7> 1000°C/mirH^Me1-£ *Hls|- cl ©1^ Tl^l^l #o.JEL5. ^^1" 



300~1000°C/rain7l- iLt} z\ ?>}t}. . 



<48> 



<49> 



^-71^ ^-ol l7><y-<£^- t^g-o^ M» ^^^1, ^^JE^r 700°Col^7l- 



W>^-2]^}cl-. ^#j^S.7> 700 °C 2^21 ^-^^ ^##<^1 StH^>7ll d>^-^^^: 



7-1 -srl-fbtq- . 



<50> [^Ti^^STi] 

<5i> ^?J:<y-<a^r 50~90%^1 ^V^rS. v}^?,}^. ^Ti^^ol 50%^^^) ^-fofl 

Stfl5l-S ^ ^^^^1 7-1 15}^ . ^TV^^o] 90%^^ ^-Mfe ^ 

°o to l T-H^^^r 3-^1 5) ^ ^1^1*}^ <£^°] 7l ^Cf. 
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<52> [o^^^^.] 

<53> *fl#^ 4>§ Sj-fe- ^^a. *Vrf. ^^H^ 500-900 °C 

3 ^ri^^H^I *8*fe H>^*| *M=* . <&4r±.& SrSL?} 500 "C^]^ & 

Qo} ^-iL^r , i^^r£7> 900°CS4^1 ^^MItt zfl^ 

^^rf. y>^^]-7l]^- ^^^^1^ 10^-30^-^1 ^^S. *}fe y A Q ]A , 



<55> [^H] 

<56> a i^ #3i|» 7fl7>9J^>Jl ^Hfell^'?!^ ^ €#|f]r 75%£] ^^r^°i 



10°C/3^ 750 °CS 40^ ^-9} 7} °J -§}<*) ^^-^^r 7}?\}^ 2:A> 

^1-71 ASTMt? - ^ (ASTM E-8 standard)^ ^ K^^cls. 7}^}$X^. ^l^^r 9l^}^7) 

(INSTRON^h Model 6025)# ^l-g-*H IHf-^S., 9j##51, ^o]^ *l^(r m #), ^ 

iflol^ *l^( Ar ^) ^ 2*}7}*3| ^ -fr *}&*=}. <^7H r m =(r 0 +2r 4 5+r 9 o)/4, 
Ar=(ro-2r45+r 9 o)/26lrf. ^Jf^ A^ofl 2%^ ^B5fl°J|- 7\% ^ 170t:<*lM 20^?i 
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is. i] 
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<58> [& 2] 







(im) 


/mm 2 ) 


H|jl 


(MPa) 


5. 
(MPa) 


-S: 
(%) 


^(r m ) 


( Ar) 


(MPa) 


2*r7K?-# 

(DBTT- °C 
) 

■ 


I 


250 


355 


48 


1.89 


0.28 


343 


- 80 


0.06 


9 . 5X108 




2 


245 


355 


47 


1.85 


0.27 


348 


- 80 


0.06 


6 . 5X108 
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47 


1.89 


0.23 


345 
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0.07 


2 . 1X10 8 
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348 
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3.2X10 6 
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9 . 3X10 4 
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+ 0 


0.29 


1 . 3X10 4 





S. 1, 2<>1H Al^l~4(^7j-)^ 3g^-3. 7 l 7 ]. 0.2^111^^-^1 J7#J£ 
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0.5*(Mn+Cu)/S£] «l7> 7*l*MHfe- 3? ^4- -*HrtNl , MnS CuS^A 



^5=. P. 



M-^-^^f. 0.5*(Mn+Cu)/S^ 7^)^-91 ^-f- ^##^1 3.71 ^>o] 7 > 



7j-)^- ^##<^ a.7] 7> 7] Ai ^JfJfl ^-47 c >£7> 



<61> AlS8~10(^5fl7j-)^ IF7J-^S. ^JjLjBr ^7j- £7 > ^>§- J£ o>^^ ; 2^>7>^-^j^^: 

^o> ^o] «go^ ^0} ^rf. 
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1] 

C : 0 . 003-0 . 005% , Mn:0.03~0.2%, S : 0 . 003-0 . 025% , Al :0. 01-0.1%, N:0. 005-0. 02, 
P:0.03%~0.06%, Cu:0.005~0.2%, %7\ Mn, Cu, S7> t^o] ^ Mn+Cu<0.3, 
0.5*(Mn+Cu)/S:2-20» ^^l-JL, v+*]*| Fe ^ 7M ^-7>ax)^; ^^#5. 

2] 

*l| llHl &<>M, ^7l A 14 N^r 0.52*A1/N:l~5» ^^fe ^8 .£-3. 

i^^r 31 

*fl ISN ^^^l, ^"71 ^##^r MnS, CuS, (Mn.Cu)Solul, ^##^Hr 6.5X10 6 7fl o]#oj 
* ^SLsL 15}!=: 7}^o] di-f^SHI ZL^JE ^ 

[33 n 1 ^ 4] 

*H l^N S^^l, ^-7] 0.5*(Mn+Cu)/S: 2-7^3 -i- ^-3) ^ 7>^ o] ^t!r i^-^S)- 
[^n 2 -^ 5] 

f^%S C: 0.003-0. 005%, Mn:0.03~0.2%, S : 0 . 003-0 . 025% , Al :0. 01-0.1%, N:0. 005-0. 02%, 
P:0.03%~0.06%, Cu:0.005~0.2%, #7l Mn, Cu, S7> cf^-^j ^ Mn+Cu<0.3, 
0.5*(Mn+Cu)/S:2-20« ^SJ-jI , t+^l Fe ^ 7]e]- 1-7>s)^ 1t^-§-S 2^5^ 7<}-£ 1100 °C 

7|7><ltb ^ *Ff£| < y-^^E# Ar 3 ^Bfl^ o]^l-o. S l^c^Kn. 300 °C 



23-20 



1CW*30099437 ^ 2004/11/24 

/min°l#£| ^£3. ^2j-*|-jL 700 o C°1*H £rJ£*(H ^#1^ 50-90%^ ^MrS. 

§>J2, 500-900°C f£ ^-9H*| <£^^}-^ 7>^o] -f^^V ^«L^2(.^ al^j-S. ^ <?! 7j-j£ <S} 

[^^■^ 6] 

*H 5"%H 9X°]*\, ^7} A14 N^r 2?i 0.52*A1/N:1~5# 

$X°)*\, #7l MnS( CuS; (Mn.Cu)S^l jg^-5L7l7> 0.2jun 

°1«H^, #7) 3.2X10 6 7fl ^l^-o]^- ^ 7>^o] -f^tb ^^SHI JL 

#3E ^^7j-^ ^2:^ . 

[^D- 8] 

*fl 5^H SU^'H, -8-71 0.5*(Mn+Cu)/S:2-7<a^r f^'AS ^ 7>^o] ^^s}- 

^ JL7J-H ^<£#^o) ^2:^. 
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